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nalyses are required to assess whether this would be an econom-
cally viable option for such patients.
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ntroduction: Fractures of the radial head are more common than
hose of the radial neck, both of them being low in incidence com-
ared to the different types of distal radius fractures.
Fractures of radial headandneckprimarilydonotpose anyprob-
em in diagnosis and in simple type fractures, i.e. fractures with
hree or only two fragments, treatment is very standardized.
Problems arise in all fractures that are comminuted, massively
isplaced, head fractures that are associated with an additional
eck fracture, fractures that were caused by elbow dislocation or
ubluxation and especially fractures that occur in complex, i.e. open
racture types.
echanisms of injury, symptoms: Indirect axial loading of the radial
ead after a fall on the extended forearm in association with a val-
us stress might cause shearing fractures of the radial head, often
ombined with damage to the cartilage of the Capitulum humeri as
he corresponding humeral joint surface.
On thorough anamnesis patients might describe a subluxed or
islocatedelbowthatwas reduced spontaneously or by thepatients
hemselves.
Patients complain of pain, limited movement with increase of
ain on attempted motion in the elbow joint. In fractures due
o elbow dislocation/subluxation patients complain of a feeling
f instability in the elbow joint with the fear of spontaneous re-
ubluxation.
Swelling might be minimal to massive depending on the mech-
nism of injury and the amount of intra-articular bony and
igamentous, i.e. instability, damage.
iagnosis and classiﬁcation: On clinical examination tenderness
ausedbydirectpressureon the radialheadand tendernessonpres-
ure on the ulnar collateral ligament reveal the injury to the radial
ead and indicate a valgus stress moment during the accident with
potential sprain or disruption of the latter ligament.
Stability of the elbow joint in the frontal as well as sagittal plane
as to be examined after plain X-rays. Before X-ray examination
lood perfusion, sensitivity as well as motor function distal to the
lbow joint has to be evaluated and, in massive trauma with dis-
ocated elbow (especially in the child), potential development of a
ompartment syndrome has to be taken into account and ruled out.
X-ray evaluation consists of ap- and lateral ﬁlms and, in proven
adial head fractures, in an additional special oblique view of the
adial head. Besides obvious fracture lines, ‘pat pad signs’, i.e.
welling of the joint capsule anterior and posterior to the distal
umerus, have to be taken into account, especially in children.
If there is comminution of the radial head, if there are unclear
dditional fragments potentially originating from the Capitulum
umeri, the Trochlea or the Condyles/Epicondyles, we see an
ndication for a CT-examination with coronal as well as sagittal
econstructions. The CT-examination will give us all the necessary
nformation, whether we will have to address the radial head/neck
racture only or whether there will be the necessity to opera-0 (2009) 183–235
tively ﬁx additional osteochondral fragments, torn out collateral
ligaments, Capitulum fractures or Milch’s fractures of the Trochlea.
Classiﬁcation can be done either by the AO-CCF or, which to me
ismore operational, by theMASONClassiﬁcation for the radial head
and the JUDET Classiﬁcation for radial neck fractures.
Indications for and timing of surgery:
Indication for surgery is dependent on:
• Concomitant injuries to other bony as well as ligamen-
tous/chondral structures (difﬁcult to detect without MRI) of the
elbow, pulse or sensory deﬁciency distal to the elbow as well as
the development of a compartment syndrome of the forearm.
• Amount of dislocation of the radial head in radial neck fractures.
(Crucial in physeal fractures in children.)
• Amount of dislocation of fragment/fragments in radial head frac-
tures.
• Number of fracture fragments of radial head (more than 3, com-
minution and combined fracture of radial head and neck).
Timing of surgery is dependent on:
• Expired time between accident and ﬁrst presentation of patient.
• Massivelydisplaced radial neck fractures in childrenareanemer-
gency, with a similar approach in adults. (We believe that with
the compromised vascularity of the radial head after a displaced
neck fracture reduction and ﬁxation should be done as soon
as possible to allow for revascularisation and uneventful bone
healing.)
• In MASON 2, JUDET 1 and 2 fractures patients undergo surgery
electively.
Treatment options, methods of stabilisation:
Conservative treatment:
After diagnosis, deﬁnitive classiﬁcation and the decision for a
conservative treatment, the latter one must be reconsidered at
least once and the patient has to be thoroughly informed about
potential complications of non-operative treatment, because:
Conservative treatment is a perfect option in MASON 1 and
some – small displacement angle – JUDET 1 fracture types, but
the patient has to understand that after conservative treatment in
MASON 1 as well as JUDET 1 fractures there is a tendency – after
regaining FROM–of the forearm to either angulate in a slight varus
or valgus position in full supination and full extension, i.e. a change
of the ‘carrying angle’ (similar to the changes after insufﬁcient
treatment of supracondylar humeral fractures in children but due
to another pathomechanism). This angulation might occur depen-
dent on the position of the radial head fragment and its primary
displacement. The former will not be of functional consequences
to the patient but might result in a cosmetic problem, especially
in skinny patients.
Conservative treatment consists of a 14 up to 21 days period
of immobilisation in an upper arm splint with extension/ﬂexion
exercises commencing as early as 14 days post-accident. Pro-
/supination should start two to three weeks post injury with load
transmission not sooner than 5 weeks after the primary diagnosis.
Operative treatment:
In displaced MASON 2 and 3 fractures ORIF is carried out using a
minimal approach directly towards the radial head with screw ﬁx-
ation of the reduced fragments using 2.0mm (1.5mm) Titanium
lag screws. Fragments are reduced indirectly using a ball spike
from distal to proximal without taking fragments apart. In rare
situations a cancellous bone graft, harvested from the base of the
distal radius or the Olecranon, might be necessary. Usually lag
screws 18–32mm in length will do and will give sufﬁcient pur-
chase to follow up with a PT protocol identical to patients treated
conservatively.
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If more than three to four fragments have to be reduced, if stable
xation of the fractured radial head to the radial neck cannot be
chieved, then treatment options aremassively reduced. Treatment
ptions are
pre-bend 1.5mm T plates,
2.0 condylar blade plates,
special radial neck/head plates with uncertain functional results,
primary resection of the radial head, approximately 1.0 cm into
the radial neck, or
primary implantation of a cemented/uncemented radial head
prosthesis (Results of the last treatment option are depending on
thepatient’s compliance,hisoccupationandconcomitant injuries
to the elbow.)
The application of an additional hinged Ex Fix for 6 weeks after
he implantation of a radial head prosthesis is a further treatment
ption if the elbow subluxes even after prosthetic replacement of
he radial head.
Long-term results after primary radial head resection as well as
fter primary prosthetic replacement, results that are depending
n the patients needs, age and physical requirements, are still inse-
ure. As a consequence we are still unable to give solidly founded
vidence based recommendations.
Besides surgical treatment of the bony fracture, it is of
aramount importance to reconstruct, depending on the treatment
ption chosen, disrupted collateral ligaments, especially on the
lnar aspect of the joint.
Peri- and post-operative administration (for a minimum of 14
ays post-operatively) of Indomethacin 2× 75mg/d po for the pre-
ention of heterotopic bone formation is recommended.
onclusion: Diagnosis and treatment of radial head and neck frac-
ures is – in displaced two and three part fractures – standardized
o anatomic reduction and lag screw ﬁxation with good to excel-
ent results. In more comminuted and unstable fractures, including
racture fragments of the radial neck, one should try to avoid plate
xation constructs which might lead to massive reduction in pro-
supination and ﬂexion/extension.
The decision to carry out a primary resection or a primary pros-
hetic replacement of the radial head depends on the amount of
omminution of the radial head and on the patient’s needs in occu-
ational life and his ability to comply.
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8A: Lower Limb Trauma
Tribial pilon fracture classiﬁcation: A review
M. Ramappa ∗, A. Bajwal, J. Webb, P. Mackenney, T. Huil, A. Port
James Cook University Hospital, UK
Introduction: Classiﬁcation systems are useful in research and clin-
ical practise as it provides a common mode of communication and
evaluation. Tibial pilon injuries are a complex group of fractures,
whose classiﬁcation and radiological assessment in clinical practise
remains undetermined.
Methods: 50 CT scans and radiographs of tibial pilon fractures were
evaluated independently by 4 orthopaedic surgeons, comprising 2
consultants, 1 registrar and 1 research fellow. Fractures were clas-
siﬁed according to ruedi allgower, AO, Topliss et al. types. Each
surgeon was given a period of 48h to review copy of the origi-
nal article as well as written and diagrammatic representations.
Assessment was done on two occasions, 4 weeks apart. The kappa
coefﬁcient of agreement was calculated with SPSS version 13. The
evaluatorwasblindedas to treatment and functional outcome. Each
evaluator was also asked to decide upon the fracture management
based on the classiﬁcation types and was compared with the actual
management.
Results: The interobserver agreement for ruedi allgower, AO and
Topliss et al., was fair, moderate and poor, respectively. The
intraobserver agreement for ruedi allgower, AO and Topliss et al.,
classiﬁcations was moderate at best. There was no statistically
signiﬁcant agreement amongst observers regarding the deﬁnite
management based on these classiﬁcation systems.
Discussion: The interobserver agreement was directly proportional
to the familiarity and inversely proportional to the speciﬁcity of the
classiﬁcation system. The intraobserver agreement improved with
experience. CT scan helped in delineating the fracture segments
accurately but did not signiﬁcantly affect inter or intraobserver
agreement.
Conclusion: Existing classiﬁcation systems help in understanding
the pathoanatomy of osseous part of tibial pilon fracture complex.
However, Soft tissue injury forms an integral part of this complex.
Hence without inclusion of soft tissue injury, these classiﬁcation
systems have a limited role in deﬁnitive management.
Keywords: Ruedi allgower; AO classiﬁcation; Topliss et al. classiﬁ-
cation; Tibial pilon fracture
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Comparison of outcome following either one or two screws for
medial malleolar fracture ﬁxation
Y.R.S. Shah ∗, R.F. Faroug, T.M. Myszewski, T.A.S. Syed, A.S.F. Floyd,
M.H.W. Wetherill
Milton Keynes Hospital NHS Foundation Trust, UK
Introduction: Ankle fractures are common in traumapractice. Tradi-
tional AO teaching is to use two screws formedialmalleolar ﬁxation
for better rotational control. However, the evidence for this is lim-
ited. This study compares the outcome following either one or two
screws for medial malleolar fracture ﬁxation.
Materials and methods: Retrospective analysis of case notes and X-
rays of all medial malleolar fracture ﬁxations performed between
January 2002 and December 2007. Two groups were formed with
either one or two screw ﬁxation, respectively.
